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Introduction
The goal of this study was to
determine whether the single-cell
gene regulatory networks made by
SCORPION, a tool made in Yi's lab
at UT Austin, could be reproduced
using two single-cell RNA-seq
samples. The two samples came
from different parts of the same
polyp. They were analyzed with
single-cell RNA-seq and used to build
gene regulatory networks with
SCORPION. Our working hypothesis
is that SCORPION will be able to
accurately
and
consistently
reconstruct the gene regulatory
network using different biological
samples and replicates. In the end,
this is important for future populationbased studies because it helps link
transcription factors to the target
gene they affect for the design of
pharmacological options.
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Conclusions

Figures & Results

Fig. 1 After harmonizing the data set, the UMAP normalized the data and clustered together cells with
the same gene expression. The UMAP was annotated via cell type by using known gene markers.

We compared the weights of the
edges between both gene regulation
networks of the two samples. We
found that they had a Pearson's
correlation coefficient of 0.913 and a
p-value of 2.2e-16. This result
provides evidence that the gene
regulation networks of the different
sections in the polyp were very similar.
This suggests that no matter where in
the polyp the sample is taken,
SCORPION will be able to construct
gene regulation networks that are very
similar, ensuring that the gene
regulation
networks
can
be
reproduced using biological replicates.

Future Research

Methods

Fig. 2 The SCORPION tool, created in Dr. Yi’s lab, takes into account protein-protein interaction,
transcription factor motif, and single-cell gene expression to create refined gene regulatory networks.

In the future, this research will be
scaled up to compare the gene
regulatory networks of people with a
disease and those without it. This will
help find good drug development
targets. This comparison would show
which transcription factors are causing
malignant polyps in colorectal cancer.
It could also be used to find out what
would happen if the transcription
factors were changed.
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Fig. 3 The UMAP was annotated with cell
types. The T-cell cluster used for the gene
regulatory networks was circled.
The computational analysis was completed using RStudio

Fig. 4 The weights of the edges of the two networks
were compared. The Pearson’s correlation
coefficient was 0.931 and the p-vale was 2.2e-16.
There were 622 transcription factors and 15,493
genes tested.
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